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| (TITLE: Nev methods for building roads in marshy regions of the West Siberian Lowlands 


SOURCE: Transportnoye stroitel'stvo, no. 7, 1966, 5-8 
TOPIC TAGS: civil engineering, highway construction, railway construction, railway .j... 
vridge, highway bridge —_ 


ABSTRACT: The authors discuss new methods used for building railroads and highways 
through swampy areas. One of the new methods is the use of reinforced concrete tres=- 
tles instead of roadbeds. This innovation is useful in those areas where sand and 
pebble conglomerate is hard to procure for firm embanknents. Another recent innova- 
tion is the use of pile-based prefabricated trestle bridges used both for railways and 
highways. Studies were carried out by the Central Scientific Research Institute of 
Communications on the cost, service life and labor expenditure involved in twilding 
rail lines and highways using the new methods. The studies show that the efficiency 
of building trestles depends on the design of the pile supports which in turn is deter- 
_jnined by marsh depth and load capacity of the mineral bottom. These data show that 
4Ox40 cm prestressed piles may be used in those areas where the base is sandy and where)‘ 
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the marsh is not very deep. Where the marsh is deeper than h meters, four 60 cm tube- 
type pile supports must be used. The angles at which various types of piles must be 
driven are discussed. Tubular piles with closed ends are most efficient in river 
floodplains since they do not have to be driven very deep. The authors discuss var- 
ious types of piles with expanding ends designed to increase their load capacity in 
low-load soil. Bridge spans and various methods for laying roadbeds on them are con- 
sidered. A study carried out by the Central Scientific Research Institute of Communi- 
cations shows that rails can be laid on the concrete spans without using ballast beds. 
The surface of the concrete is covered with epoxy glue which keeps water from seeping 
in. Such spans are up to 12 m long, 15% lighter than spans using ballast beds and are 
20% cheaper. Since Western Siberia has an abundant supply of wood, wooden piles can 
be used in conjunction with reinforced concrete. The wooden piles can be manufactured 
near the construction sites which saves ‘money on transportation. The utilization of 
these methods should make it possible to build roads in very marshy regions of the 
Western Siberian Lowlands. Orig. art. has: 6 figures. 
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SOV/124-58- 3- 3068 
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 3, p75(USSR) 
AUTHOR: Levin, B.M.__.. 
—_—— 


TITLE: —K Method for Determination of the Localized Entrance Losses 
in the Suction Pipe of a Hydraulic Dredge (Metodika opredele- 
niya mestnykh poter' vkhoda vo vsasyvayushcheye ustroystvo 
zemlesosnogo snaryada) 


PERIODICAL: Tr. Mosk. in-ta inzh. zh. -d. transp , 1957, Nr 88/9, 
pp 52-57 


ABSTRACT: In his determination of the entrance-loss coefficient for a 
hydraulic-dredge suction pipe the author utilizes the law of 
the conservation of energy. For analytical purposes the 
author assumes that suction of cohesionless underwater soil 
is performed through a vertica) pipe. In accounting for the 
horizontal scanning speed of the dredge, the author suggests 
to reverse the arrangement, i.e., to consider the suction 
pipe stationary and the soil and water as moving at the speed 
of scanning. 
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TITLE: On the Determination of the Suction Flow Rate of a Hydraulic or 
Suction Dredge (K voprosu ob opredelenii vsasyvayushchey 
sposobnosti zemlesosnogo snaryada) 


PERIODICAL: Tr. Mosk. in-ta inzh. zh.-d. transp., 1957, Nr 88/9, pp 58-67 


ABSTRACT: A study is made of that optimal flow rate of hydraulic mixture at 
which the output of a hydraulic dredge relative to soil mass actually 
delivered achieves its maximum value. The author asserts that the 
optimal flow rate is determined solely by the particular properties 
of the suction pipe of the hydraulic dredge and is at variance with the 
maximal discharge rate of the total hydraulic mixture. An equation 
is obtained for the determination of the greatest permissible volumetria 
density of the hydraulic mixture. The paper contains a reference to 
a paper by A.N. Klimentov (Gidrotekhn. str-vo, 1951, Nr 12) which is 
devoted to the same problem. 
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AUTHORS : Levin, G. A.; 
TITLE: 

of channels 

PERIODICAL: plektrosvyaz", no. 5, 1960, 10-16 
TEXT: 


of channels revealed that & telephone 
minutes per hour at maximum load. 


Statistical measurements in multichannel systems with time division 
channel is really active only for about 15 
The probability law proves that during 99% of 


the total time the number of active channels does not exceed & value n N 


possible to increase the efficiency of these mailtichannel systems by & proper 


use of inactive intervals and chennels. 
pe increased by 
values of the transmitted signals: 


a more complete utilization of the statistics of the 
by varying the duration of 


the channel 4nter- 


vals in accordance with the 4{nstantaneous value of the transmitted signal, it is 


possible to inorease the number of channels. 
necessary to abandon the channel interval of constant duration. 
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the time interval between pulses of the preceding and following channels is used 
as carrier of useful information, the method described by the authors is & 
variety of pulse-time modulation and can therefore be named "interval pulse-time 
modulation” or IpIM, There are many possible variants of this new type of 
modulation system, but all these variants can be divided into definite categories 
according +0: 1) the method used for transmitting the number (n ) of the channe} 
2) the method allowing to take into account the sign of the modulating signal. 
Let us assume that the voice signal &(t) {ig a stationary random process,with 
probability density w (x), with zero mean value and with dispersion 6g. Let us 
analyze the § stems where the information interval is modulated by the absolute 
value RIE Ce) of the signal 4n a given channel, and where the sign of the signal 
its coded by an additional pulse. If ty is the random duration of the information 
interval of the )-th channel, the probability density of ty 45: 

w(x) = 20 P, x>0 (3) 
where h is the proportionality coeffictent(which will be assumed equal to one). 
The mean value and the dispersion of ty are respectively: 


ws lebe3 (EOL 


(2) 
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and 


My Fey -2 xw (2) ax— nem, (calf. (3) 


0 
In the case of IPTM where information intervals are modulated by the sum of the 
4nstantaneous values of the signal and by 4ts envelope E (t), the mean value of 


ying faye n, oad om FOL ‘ 
and the eT . fey le My {E(x + M, {E (t)}. 6) 


To compare the efficiency of several variants of the system using IPIM, the gain 
procured by any one of these variants (as regards the number of channels and the 


sum of N+ 1 ohannel-intervals (account taken of the synchronization channel). 
The duration of one channel-interval is.the sum of pulse v, of the protective 
time 3 t and of the duration of the information 4nterval 2&1 6. The magnitude 
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of the peak factor %, is derived from the condition that the absolute values do 


not exceed (with a given probability Py). | Thus: 
t= (N+ 1) Ct + 2%,6). (7) 


Let us now analyze the time Ty occupied in. one period by Ny channels of the IFaM 
system [Abstracter's note: Subscript 4 stands for any one of the compared 
variants of the system. }. If ByT 18 the duration of the code combination of 
pulses per channel, T, 48 the sum of the time (ByS4 + 2)] occupied py code 
combinations and marker pulse, and of the total information time equal to the sum 
of n independent, similarly distributed, random magnitudes. 8, is here equal 
tothe number ny of active channels in the case of a special coding of the number 
(n-) of the channel, and to the total number N, of channels in the case of a 
simple reading of channels, If the number of active channels is, with @ proba- 
pility near one, not inferior to ten, the total information time can be considered 
as distributed according t9)* e normal cere the mean and the dispersion 
respectively equal to nym) Me and ny M ty}. Therefore, Ty 15 4 fortuitous 


magnitude whose parameters are: ( 

A 1) (4) 
my har, f = (By54 * 2yt+ omy {ty}, My fr.) =H (rf ny. (8) 
Ty 4s limited below by magnitude ¢ (minimum duration of all code combinations and 
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Equation (10) allows to determine 
Using the expression: 
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Inereasing tne efficiency of myptetenamnne: «++ 


we find: . 

T, (BS, + 2)- + €A,. - . (13) 
extracted from (7), we find the final 
when (the noiseimmunity remaining 


pulse-phase modulation: 


substituting into (13) the value of * 


formula for the poss 
ynaletered) ‘one of the variants 0 
the "activity curve 


ny being determined as 4 function of Ny wht 
(activity coefficient k versus N). =aue s to find function 
>, and at given values of Py and Po. f, 


Ny = HN, (N) at 73 yod values of T, and 
with I , the nusber oF annrnes 23 left caval to N, the time occupied by these 
N channels will be tatorlon A aye ew tu be zossible, therefore, t° increase 
the pulse duration 9 °>? e . 

; 2 TE (15) 

cv, (N= Fee 
i B,S +2 
The narrowing of the required frequency pand, allowed by the passage from pulse- 
rpm, will then be characterized by the relation: 


phase moduletion to 
(16) 
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At the end of the article, the authors, using the above set of formlee, compare 
the efficiency of the different variants (4) of the IPT™M system. They find that 
the least efficiency corresponds to the coding of the number (n°) of channels by 
a uniform pinary code. With a non-uniform binary code, the minimum efficiency 

(1.75~times {norease of the number of channels) is yielded by the system with the 


additional, sign 4ndicating, signal, and the maximum efficiency (1,.9i-times in+ 


(signal + 4ts envelope) « The greatest efficiency (4, 15-times ancrease of the 

number of channels) is obtained with the simple reading of channels and the 

transmission of. the sum (signal + its envelope) ; this method ensures also the - 
maximum narrowing of the pand for the same number of channels. ‘Tere are 5 

figures, 2 tables and 5 references: 2 Soviet-bloc and 3 non-Soviet-bloc. The 

two references to English-language publications read as follows: Holbrook, Dixon. 

“toad Rating Theory for Multichannel Amplifiers". BSTY, V- 18, 624, 1939. US- 

patent, cl. 179-15. no. 2724017, 15-11-55. 
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TITLE: On Some Problems in 
Radio-Electronic Eq 
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PERIODICAL! 
ABSTRACT! The paper discusses 
system reliability. 
time {nterval. 
of independent elements || Ayy |: 
reliability Py: Thus, 4 
! Pag \ 
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general considerations concerning 
Tne mathematical theory of 
reliability 4s based on the statistical definition 

of reliability of an element or @ system, a5 a 
probability of failureless worm during 2 certain 

The system {s represented by a matrix 


For @ vtxed time 


anterval T, the element Ayy is characterized py the 


re Jiabiliity matpix 


corresponding to the \ As {| matrix 1s 
Elements of a matrix row are eonnected in 
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On Some Problems in the Theory of ReliabLlity TI GEN 


of Radio-Electronic Equipment SOV/104-15,-2-9/12 


series and the rows «re connected in parallel. In 
the general case when a system is represented by a 

matrix of the mn order, the standby arrangement may 

be obtained through series-connected r< n matrices 
of the order m, Sys whore i 22 2j4.s0ere Ibis 


> 
obvious that 2 3, 2 n. Two methods are considered 
k=l 
for connecting standby elements: (1) The so-called 
hot method, when all elements of the matrix column 
are connected simultaneously; and (2) the so-called 
cold method, when each subsequent element of the 
column is connected cnly after a failure of the 
preceeding element. In the latter case the reliability 
Pyy muat be Known as a function of tine. In addition 
to the exponential lew of reliability distributicn, 
assumed until now in most investigations, the Raleigh 
Card 2/8 and the normal distributions must also be censidered 
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in many cases. ‘The followin basic assumptions are 
made: (a) A system or an element is either in a 
condition of functioning or it 4s out of order; (b) 
Tae elements are mutually independent, Based on tne 
above considerations the following three types of 
reliability problems are ecnsidered; (I) investigation 
of reliability for a fixed time Anterval: Here it 
is assumed that each k-th set is provided with a 
sensitive element which detects the failure of an 
element of this set and connects the standby set. 
The reliability of this sensitive element 15 p,;-+ 


The reliability P, of the system 4s then defined 
by the following expression: 
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(IL) Investigation of reliability as a function of 
time: Assuming p,,(t) as a continuous function, 
expressions are given for the probability density, 
the characteristic function, the distribution moment 
of order k, the average time of failureless operation, 
and the variance of time of failureless operation. 

fe above expressions are applied to the following 
three systems: (1) System of n elements in series; 

2) System of m elements in parallel, the elements 
subject to the same reliability laws (not method of 
connection); and (3) System of n elements in series, 
the system having 4 single hot standby system. For 
each system the exponential, the Raleigh, and the 
normal distribution are considered. From the obtained 
results it is seen that for the (2) system the largest 
magnitude of the average failureless operating time 
4s obtained under an assumption of exponential 
distribution; the smallest magnitude 1s obtained under 
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No particular conclusions are drawn in the paper. 
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There are 5 figures; 2 tables; and 11 references, 

7 Soviet, 4 U.S. The U.S. references arer F. 
Moskowitz, J. B. McLean, Some reliability aspects of 
systems design, IRE Trans. PaRQc-~8, Sept. 1956; @. H. 
Weiss, On the time-dependent reliability of networks, 
Proc. Nat. Electronics Conf., 11, Chicago 19563 

C. M. Ryerson, Reliability testing theory based on the 
Poisson distribution, Proc. Fourth Nat. Symp., RQC, 
Jan. 1958; J. H. K. Kao, Computer methods estimatiny 
Weibull parameters in reliability studies, IRE Tranu., 
PGRQC-13, July, 1958. 
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TITLE: Energy Spectrum of the Undetermined Integral of a Steady 

Random Process 


PERIODICAL: Radiotekhnika, 1960, Vol. 15, Wo- 6, pp. 19-21 


TEXT; An expression for the instantaneous energy spectrum of the undeter~ 


mined integral of 4 random process is derived, and by taking a time 
average a relation 4s obtained which was used in the papers of D. Middle- 
ton, I. 5. Gonorovskiy, U. R- Bennet, G. Ye. Kertis, and S. 0- Rays 
without proper clarification of 4tg meaning and the assumptions involved 


in it. In those papers, nonsteady processes of the form 


Halt) “ pCa )sts where t> - 7, and T is an arbitrary fixed instant, 


methods which are valid only for steady random processes, 


were treated by 
results for nonsteady processes. The present 


but even then lead to correct 
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paper shows how these results are to be understood. It is known that the 
instantaneous energy spectrum Ca g(t» @)) of a process Int) can be found 


by starting from the formula Cy alt, W) = * 1, [Spq(t+)] ? , where 
-iwt . 
1 
Sap (ts w) = In (*4)2 dt,, and obtaining Cym(ts ©) - 52 Gy q(t 4) if 


+4T 
+ 2 f a(x) [1 + sinw(t +7 - t) + sind (t + t)| at, where By() is the 


coryelation function of g(t). his function of * and W describes the in- 
stantaneous energy spectrum of the undetermined inte ralYof a random pro- 
cess. The time average of this energy spectrum, P O} is obtained by sub- 


atituting Gyp(t,) in Fo(t) = 14m oe Gyp( ta) dt The first term gives 
T+00 n T 
1 1 1 1 \a 2 
the contribution => lie is | Gr p(t u)at “pate 2 | a,{layq(+0} 
“t is 
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ns finite for 29% > Mf 
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py F,(%) = 9 F,(w) + Lin 
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(0) = 05 Fy(0) ” op Fe) This formula shows the relation-~ 


dy random process € (+) and the 
this 


e integral of 


gy spectrum of the stea 
f time. The 


inatantaneous energy 8P 
over a sufficiently long 


ectrum of th 


ship bet 
interval 0 


average value of the 
random process, taken 


pewmnnesenicnernt se ~— 


APPROVED FOR R : 
ELEASE: 08/23/2000 CIA-RDP86-00513R000929520 
005-9" 


card 4/4 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929520005-9 


— TARE oH eS BIS IEeLFH Saat Beas ice ees Bernie eae ve tag 2 ESTE, Oy FACED LE BO Ew A TT 
28785 
8/106/61/000/006/001 /005 
6,.7010 (2/182 y) A055 /A127 
AUTHORS : Levin, B. R. and Rozanov, V.S. 
TITLE: Determining the number of channels in multichannel system using 


spaced pulse-time modulation 
PERIODICAL: aasticaaack, 0: 6, 1961, 10 - 14 


TEXT: In many multichannel communication systems the statistical charac- 
teristics of the source of communications are not taken into account when choos- 
ing the modulation method. With time division of channels, one of the methods of 
signal transmission allowing to make use of the statistical characteristics of 
the source is the spaced pulse-time modulation. The theoretical study of effi- 
ciency of this modulation method was already described in a previous article by 

G. A. Levin, B. AR. Levin, V. I. Aysenberg and V. S. Rozanov Ref. 1: Povysheniye 
effektivnosti mnogokanal'nykh sistem s vremennym razdeleniyem kanalov (increas- 
ing the efficiency of multichannel systems with time division of channels) Elek- 
trosvyaz’, 1960, No. 5) where a way was also shown for determining the possible 
number of channels: In the present article, the authors give a simpler and mathe- 
matically more accurate method for determining this number. The general case of X 
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an N-channel system with time division of channels is considered. It is assumed 
that B53 (t) is the random process describing the modulation law in an individual 
channel. Account is taken of the channel activity by miltiplying 8; (t) by the 
random magnitude 7; which becomes unity with probability p (active channel), and 
zero with probability q (inactive channel). The modulation function for the N- 
-channel system can then be written as: 


b(t. un) => 63 (t) 2 e(E; (t)] 23, (1) 
of a4 


where f its a functional transformation given in the above-mentioned article. When 
the absolute magnitude of the signal is transmitted (with an additional pulse for 
the sign coding), f(&) = ]&l ; in the case of the summation of the instantaneous 
signal values and their envelope f[€ (t)] =& (t)#E(t), where E(t) = &* (t)+2°(t) 
and where 1 (t) 1s a process conjugated with §(t) according to Guilbert. It is 
assumed that the communication sources are independent, and that only one-dimen- 
sional distribution functions w, (x) of processes &j(t) are used. It is also assum- 
ed that the activity and the distribution function of processes &;(t) do not de- 
pend on time and are the same for all channels. The integrated distribution func- 
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stien is 
zion of the component ie (t) of the modulating funs<i 


pF, (x) +#q, x 770 di 
PLB) - te aa. x<o 
( q 
= p(x) = ( (xan a) 
and where wy (x) is the probability density of r(&; ). The probability density 
of the random function 63 (t) is 


w(x) = pw, (x) + a § (x) 
> {t})) nor- 


ing by 6 (w) and a, (w) the characteristic functions of f[ i: 
sin 

eal and BS (t), the authors tind: 

ad, (a) =P Q,(w) +4 


(5) 
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The sources being independent, the characteristic function @ (w) of the modulat- 
ing function & (+t, N) is: 


0 (w) = [9,9] = [p8, (w) + ql”. (6) 
Expressing the moment 1m. of a random magnitude by 
m= (1) 9 (0); 
the mean and the dispersion of the modulating function will be given by 


4 (t, N)} = Npa 


and M {0 (~. N)} = Np (6* + qe’), 


where a and on are the mean and the dispersicn of the random magnitude (£63 (+5) 
When N is large, the % (t, N) diatribution can be considered az norms) with 
parameters determined by (7) and (8). The total time T cccupiad in one Interval 
by the multichannel signal consists of the time oceupled by code-comeina*tons LX 
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and marking pulse, and of the total information time equal to G (t, N). As 
shown in the previous article, T is limited (lower 1imit) by the value ty (mini- 
mum value of the code-combinations duration of all channels and of the marking 
pulse) and must not exceed the interval duration T,. The magnitude 1 - po, cal- 
led “overload probability", is one of the basic indices of the system. If NW1, 
T 19 distributed normally and 


E - a, =) ; “(22 -m, (T 


P {toeTS To} =F VIS Ty VIG ty Po (9) 


For practical purposes, the second term in (9) can be neglected, and (9) becomes: 


F (45) = p 2 (12) 


-m, (T} 
(13) 


o, \Np Co + qa’) =T) - 2(N + 1)T = aNp (14) 
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for the ordinary coding of the number of the channel, and 


a, Vue + ae") = Ty - 2T- (BE a) Np (15) 


In these expressions: 


my {T} = 2(N + 1)T + aNp, M, {tT} = np(6" + ae): ty = 2(N+1)T, (10) 


when a binary code is used. 


for ordinary coding, and 
G + ae"), ty = 27 (11) 


code is used, BU peing the duration of the eode-combination of pule 
ses per channel, and 2T the total duration of the pulse and of the subsequent 

quiescent interval. For a determined "overload probability", OB, can be derived 
from Equation (12); tne solution of equation 
mine the number of channels in the mitichannel system using spa 


dulation. At the end of the article, the authors apply t 
a practical example, 1. @es to the determination of the number of channels, in the 
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TITLE: Energy spectra of group signals in miltichannel julse syRLemAs 
PERIODICAL! Eloktrosvyaz', no. 2, 14963, 3 - 10 


TEXT: The theory of the onergy spectra of random pulse processes with a 
determined cadence interval Is appliod to sequences of pulse groups. The pulses 
in the group can be of different kinds. The analysis is limited to pulse group 
processes where the statistical characteristics of pulse groups are independent 
of their number (nj in the sequence, and the statistical characteristics of the 
"ensemble" of pulse groups depend only on their reciprocal position. Using the Y ; 
method evolved by one of them fievin, Teorlyo sluchaynykh protsessov 1 yeye pri- ~~ 
meneniye v radiotekhnike (Theory of random processes and tts application in radio 
engineering), second adition, Sovetskoye Kndio, 1960], the authors deduce a gon- 

eral expression (consisting of a continuous and a discrete part) for the energy 
spectrum F (w) of a randum sequence of groups of pulses with a determined ca- ; 
dence interval. Thoy use this expression for the determination of the energy ‘ 
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spectrum : 
P (o) ‘ Penan (w) + Paynehr (O:# P nan x aynehr (w) (8) 


of the group signal in a synchronous multichannel system with time-separation of 
channels, under the assumption that the signal consists of m identical channel 
pulses (n°l to n°m) and one synchronizing pulse (n°O), the analysis being limit- 
ed to the case where all the channels have identical statistical and physical 
characteristics. The authors next deduce three separate formulae giving the 
group energy spectrum in multichannel systems with pulse-amplitude, pulse-time 
and pulse-duration modulation, respectively, account taken of both the useful and 
parasitic modulation of pulses. There are 3 figures. 


SUBMITTED: August 29, 1962 
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“ABSTRACT! ‘The theory of power. poetic of pulse processes is extended over 

the case when random pulse trains appear at determinate intervals. Such pulse -- 
random processes occur in multichannel pulse-code-modulation systems, in 

statistically multiplexed channels, ctc- Formulas are developed that describe 

the following cases: (1) a random number of standard pulses in specified 

Pe itions; (2) constant-duration pulses at random separations; (3) a clipped 

ignal with agicel ies periods. Orig. art. has: 6 figures and 38 ioeemnnt 
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